PiggyBac Transposon-Based Insertional Mutagenesis in Mice.
While sequencing and array-based studies are creating catalogues of genetic alterations in cancer, discriminating cancer drivers among the large sets of epigenetically, transcriptionally or posttranslationally dysregulated genes remains a challenge. Transposon-based genetic screening in mice has proven to be a powerful approach to address this challenge. Insertional mutagenesis directly flags biologically relevant genes and, combined with the transposon's unique molecular fingerprint, facilitates the recovery of insertion sites. We have generated transgenic mouse lines harboring different versions of PiggyBac-based oncogenic transposons, which in conjunction with PiggyBac transposase mice can be used for whole-body or tissue-specific insertional mutagenesis screens. We have also developed QiSeq, a method for (semi-)quantitative transposon insertion site sequencing, which overcomes biasing limitations of previous library preparation methods. QiSeq can be used in multiplexed high-throughput formats for candidate cancer gene discovery and gives insights into the clonal distribution of insertions for the study of genetic tumor evolution.